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Abstract

Although substantial progress has been made in tissue engineered cardiac patch, the translation of such strategies into a clinical
setting has always face setbacks due to the lack of appropriate scaffolds and cell resources. Here, we evaluated cardiomyo-
genic differentiation of electromechanically stimulated rat bone marrow-derived stem cell (rt-BMSCs) on an acellular bovine
pericardium (aBP) as well as the performance of this engineered patch in a rat myocardial infarct (MI) model. Briefly, aBP
was prepared using a detergent-based decellularization procedure. The formed aBPs were seeded with rt-BMSCs and then
stimulated under electrical, mechanical or electromechanical conditions (3-millisecond pulses of 5 V/cm at 1 Hz, 5% streching)
to enhance cardiomyogenic differentiation. Thereafter, electromechanically stimulated patch was applied on MI region over
a time period (3 weeks). After this period, the retrieved patch and infarct region were evaluated in terms of calcification,
inflammatory reaction (CD68), cell migration from patch to host tissue and sarcomere structure related protein expressions.
Patch related calcification was not examined in all tested group. Moreover, higher number of BrdU-labelled cells and low level
of CD68 positive cells were observed in the infract region under electromechanically stimulated conditions as compared with
static conditions. More importantly, MHC, SAC, Troponin T and N-cad positive cells were observed in both infarct region
and retrieved engineered patch after the 3 weeks. As a result, we showed that a noticeable differentiation of stem cells on an
acellular patch into cardiomyocytes under the electromechanical stimulation. This patch successfully integrated with the host
tissue via cell migration from the patch to the infarct region.
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\selectlanguage{ngerman}Öztürk.Manuscript.docx available at https://authorea.com/users/
469581/articles/562338-assessment-of-electromechanically-stimulated-bone-marrow-stem-
cells-seeded-acellular-cardiac-patch-in-a-rat-myocardial-infarct-model

1

https://authorea.com/users/469581/articles/562338-assessment-of-electromechanically-stimulated-bone-marrow-stem-cells-seeded-acellular-cardiac-patch-in-a-rat-myocardial-infarct-model
https://authorea.com/users/469581/articles/562338-assessment-of-electromechanically-stimulated-bone-marrow-stem-cells-seeded-acellular-cardiac-patch-in-a-rat-myocardial-infarct-model
https://authorea.com/users/469581/articles/562338-assessment-of-electromechanically-stimulated-bone-marrow-stem-cells-seeded-acellular-cardiac-patch-in-a-rat-myocardial-infarct-model


P
os

te
d

on
A

ut
ho

re
a

30
M

ar
20

22
|T

he
co

py
ri

gh
t

ho
ld

er
is

th
e

au
th

or
/f

un
de

r.
A

ll
ri

gh
ts

re
se

rv
ed

.
N

o
re

us
e

w
it

ho
ut

pe
rm

is
si

on
.

|h
tt

ps
:/

/d
oi

.o
rg

/1
0.

22
54

1/
au

.1
64

86
45

65
.5

20
75

71
5/

v1
|T

hi
s

a
pr

ep
ri

nt
an

d
ha

s
no

t
be

en
pe

er
re

vi
ew

ed
.

D
at

a
m

ay
be

pr
el

im
in

ar
y.

2



P
os

te
d

on
A

ut
ho

re
a

30
M

ar
20

22
|T

he
co

py
ri

gh
t

ho
ld

er
is

th
e

au
th

or
/f

un
de

r.
A

ll
ri

gh
ts

re
se

rv
ed

.
N

o
re

us
e

w
it

ho
ut

pe
rm

is
si

on
.

|h
tt

ps
:/

/d
oi

.o
rg

/1
0.

22
54

1/
au

.1
64

86
45

65
.5

20
75

71
5/

v1
|T

hi
s

a
pr

ep
ri

nt
an

d
ha

s
no

t
be

en
pe

er
re

vi
ew

ed
.

D
at

a
m

ay
be

pr
el

im
in

ar
y.

3



P
os

te
d

on
A

ut
ho

re
a

30
M

ar
20

22
|T

he
co

py
ri

gh
t

ho
ld

er
is

th
e

au
th

or
/f

un
de

r.
A

ll
ri

gh
ts

re
se

rv
ed

.
N

o
re

us
e

w
it

ho
ut

pe
rm

is
si

on
.

|h
tt

ps
:/

/d
oi

.o
rg

/1
0.

22
54

1/
au

.1
64

86
45

65
.5

20
75

71
5/

v1
|T

hi
s

a
pr

ep
ri

nt
an

d
ha

s
no

t
be

en
pe

er
re

vi
ew

ed
.

D
at

a
m

ay
be

pr
el

im
in

ar
y.

4



P
os

te
d

on
A

ut
ho

re
a

30
M

ar
20

22
|T

he
co

py
ri

gh
t

ho
ld

er
is

th
e

au
th

or
/f

un
de

r.
A

ll
ri

gh
ts

re
se

rv
ed

.
N

o
re

us
e

w
it

ho
ut

pe
rm

is
si

on
.

|h
tt

ps
:/

/d
oi

.o
rg

/1
0.

22
54

1/
au

.1
64

86
45

65
.5

20
75

71
5/

v1
|T

hi
s

a
pr

ep
ri

nt
an

d
ha

s
no

t
be

en
pe

er
re

vi
ew

ed
.

D
at

a
m

ay
be

pr
el

im
in

ar
y.

5


